Globus pallidus lesions depress the excitatory responses to apomorphine but not amphetamine in the subthalamic nucleus of the behaving rat with a 6-OHDA nigra lesion.
The role of the dopaminergic innervation of the basal ganglia on the activity in the subthalamic nucleus (STN) evoked by amphetamine and apomorphine in the behaving rat was examined. The aim was to determine the relationship between that neural activity and the movements evoked by the drugs. Bilateral electrolytic lesions of the globus pallidus (GP), superimposed on the earlier unilateral lesion in substantia nigra (SN) with 6-hydroxydopamine (6-OHDA) affected differently the excitatory responses in the STN evoked by amphetamine and apomorphine and the motor responses to the drugs recorded concurrently. Before the GP lesions, the administration of amphetamine, 5 mg/kg, to the unilaterally deafferented rat induced increased activity in the STN and simultaneously increased movement in the animal. After the GP lesions, the excitatory response to amphetamine in the STN was not different from that seen before the GP lesions. The motor response was also unchanged. In contrast, the GP lesions altered the excitatory response to apomorphine, 3 mg/kg. Before these lesions, the administration of apomorphine to the 6-OHDA lesioned animal evoked a robust and long-lasting excitatory response in the STN and, concurrently, a long-lasting motor response. After the GP lesions, both responses to apomorphine were attenuated. These differential effects of the GP lesions on the unit and motor responses to the two drugs are viewed as representing the effects of the damage in the GP on the dopaminergic innervation contributing to the regulation of activity in the STN. In the 6-OHDA animal, the dopamine afferents innervating the basal ganglia had already been dramatically reduced by 6-OHDA. The GP lesions did not significantly add to the number of these afferents previously eliminated; therefore, the excitatory and motor responses to amphetamine were not changed by the GP lesions. But the GP damage served to eliminate the dopamine receptor in the GP and thus reduced the density of the dopamine receptor in the basal ganglia available for binding to apomorphine. Therefore, the excitatory and motor responses to apomorphine were attenuated after the GP lesions compared to the responses before these lesions.